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NaOjC 




HOjC 



NaOjC 





CO2H 
NO, 




02N 
02N 

O2N 




COsNa 
bOzK 

N02 



C02U 



2 1 
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C-fb 3 5 ] 



HjOjP 





NOj 



O2I 
K2O3P 
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[0 0 6 1] 

C^b 3 6 ] 

[0 0 6 2] 

$:^Te)B6^T% tuiB-fl^^ (3) T'^$ tiS^#;^^^ii Kn Jpi/'fb^i^ii^tci 
[0 0 6 3] 

-i;ti Kndps/if 3, 3' 4' - i?t Kn ^^ri/tf :7 

3, 3' 5, 5' 4' - H K □ ^ i/ If ^ 31 

, 3, 3' -e;^n^-4, 4' -vii}^n^i/y^yji=.jv. 3, 3' 5, 5' 
-5^h'5^n^-4, 4* -i;t>n^i/tf:7xrL;i/, 3, 3' -e;7;i/:tD- 
4, 4' Fn^i/tf:7ai:^;i/. 3, 3' 5, 5* -5^h^7;i/;rD-4, 

4* Kn^s/ti'7 3;^;i/, 4, 4' Kn#i/i:/'7x:=-;i/;^;i/:7-f K 

. 2, 2' Kn^i/i;7ai:^;i/^;i/:7w' 3, 3' ->:;^od-4, 4 

• Fn^i/i;:7i-;i/x;i/7>r h\ 3, 3' 5, 5' -^-h^^uu-A 
, 4' -vyi]^u^tyVya^=-jV7.;vy>(\^. 3, 3' -i?:/n^-4, 4' - 
i:^\i\<^u^i/Vyx.—)V^jvy>fY^. 3, 3' 5, 5' -5=- h ^ y^n ^- 4 , 4 

• -t^'fci Kn=^ri/i;>'>'x— ;i/^;L'7^' K, 3, 3' -i^yjVTtu- 4:, 4' -i; 
n Kndpi/i;7i^;i/x;b7'r 3, 3' 5, 5' -5^ h^7;i/:tn-4, 4 

• -i^'ti Kn^t/t;-7ai:^;i/;^;i/7>(' F, 4, 4' -i^t FD^i/i;?7 3i:^;i/;i 
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^y. 2, 2' -p\i\^u^i/py3L—;]/:^^y^ 3, 3' 4 

' -P\:L ]^^U^i/i/y :si~JV:f^ ^y. 3, 3' 5, 5' -^hv^nD-4, 4 

' -^'t Kn^s/i;>'at:^;b;)i ^ 3, 3' ->:;^>^'n^-4, 4' -s;iiFn 
^i/^:^^7x~;i/:ji 3? 3, 3' 5, 5' -'rh'yzfU'E- 4 , 4' -i^HFn 
^iyV'7jL—jV:f.^y. 3, 3' - i;?^;i/>f n - 4 , 4' -i^t Kn:^i/-:;:7x 
3, 3' 5, 5' 4, 4' Y^U^i/i/y 

x.—;V:f^^y. 4, 4' \^U^i/py3L—JV:n-^j]y, 2. 2' -i;?nK 

u^t/py3L—;vji-'^;v. 3, 3' -t^^uu-4, 4' -v\^^u^i/Vy 
x^;i/.x-7^;i/, 3, 3* 5, 5' -^V'y^nu-4, 4' -tP\^\^u^t/V 
:7x^;i/rL-7^;i/, 3, 3' -2;^"^'n^-4, 4' - i/ 1: Kn ^i/i;? xx;!/^! 

3, 3' 5, 5' -T-V^ZTU^- 4, 4' -i^\:l\^U^^yi^y3i — /l 

x-7^;i/, 3, 3' -Vy)\yJirn-4, 4' \^u^^yvy sL—ny^i-y^ji 

, 3, 3' 5, 5' -7^h^yj\/^U-4, 4' -t^}:L\^U^Sypy3i—;v:r.- 
9-)V. 4, 4' Y^u^t/i/y ^L—ji/y.jVTi^y. 2, 2* - 1 K □ =Sr 

7x~;i/;^;i/At>>, 3, 3' -s;^nn-4, 4' KD^i/^^aix;i/x 
3, 3' 5, 5' -9-h'y^UU-4, 4' Y^U^i/Vy 

7.)]y^y^ 3, 3' -t^y'u=E-4, 4' - t^^hi \^u^i/Vy 3L—;vy.)V:^y^ 
3, 3' 5. 5* -•T-h^:/D^-4, 4' - n K n ^ ^> :7 xr.;i/>?.;i/;jN > 
. 3, 3' ->>'7;i/;rn-4, 4' Kadr>>i;7ai~;i/X;i/Jix>, 3, 3 

' 5, 5' -7^ h^:7;i/>rn-4, 4' -p\i \^u^i/py ji:^Ay.j\y^^y. 2 
, 2-tf:^ (4 -t: Kd^^tS^^xx;!/) ^da'^, 2, 2-ify^ (2-iiFn^. 
S^>'nix;i/) -/n^i^, 2, 2 -li^:;^ (3 -^nn-4 -t Fn^sy^x^;!/) 
^nA>. 2, 2-tf;^ (3, 5 -e;?^nD-4 -n Fndp^7xx;i/) :fpyN° 
2, 2-h:y. (3 -yn^-4 -n Fn^e/:7 3i-;i/) ^n/i>, 2,. 2- 
}^y. (3, 5 -s;:/n^-4 -t Fn^^i/^'xx;!/) :/da°>, 2, 2-\fy. ( 
3 - :7;i/;rn - 4 - 1 Fa ^'x— ;!/) 2, 2-bfx(3, 5-i/ 

7;b:tn-4 -n Fn=^S/:7x— y^aA>, a, a' -ify. (4-t:Fn^ 
i/7jc-;i/) -1, 4 -s^w v:/nfcr;b/<>-^>, a, a' -tf>?. (2-nFn 
^s<^:7i-;v) -1, 4 -v^\/zfu\^)iKy-^y, a, a' -ifx (4-tF 

2 4 ffilEijt 2 0 0 2 - 3 0 7 2 4 2 5 
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U^t/y^L-JV) -1, 3 -V4\fzfuifjv^yify^ a, «' -tfX (2-t 
[0 0 6 4] 

tfflH-M^ (3) T'«$tiS^#i^i;?ti Kn^Mb^%. J3 J: tJ^lfflB-aS^ ( 
4) 7?^$tl€>/<>V^>'x>^ >ft:'^#;*feld:trjfB-'a^^ (4) JScfctJJ (5) T^^ 

[0 0 6 5] 

. i~5. 0 L < lio. 5 — 2. o^;i/T'fe-g>o 

[0 0 6 6] 

trfiH-^K^ (3) •^^•^t\.:^'!^mmv\^\^xi^i/\^^m>L. ifffa-ia^ (4) 

^m-^t\.^^y^Jy^jy\\.^m^fc\mu-m.-^ (4) fej:t>* (5) T'^^ti 

?:*i^M-^-r^^-^, -^Mt-S^S^i^'t Kn:^e/>ft:^#H^;i/^fey, tufa- 
jfK^ (4) ■e^$tis^>y:7 3i>' ^^b-^ifef^fciiB&ia-ilS^ (4) iBi:rS- (5 
) T'*$4x-5^>v^7xy >>fb-^%©^*Ji, ilSo. 9~i. i^;i/-efeSc 

fiS:#-S>Zl^*'?T'^-5o ^9F^ b< l±0. 92~1. 08^;i/T'&»;. $e>{C^f* 

L<«o. 94~i. 0 6^;v-efey, fi:=fe^j* LVN^;i/ifciio. 95~i. 0 

[0 0 6 7] 

t&ia-'a^^ (3) T'^$ti^^#l^i;^'bi Kn^i/>fb^#ji:, t-rfH-^^ (4) 
T'^$tlS/0!/7xy >>fb-^i^*fe«#rfia-a5^ (4) j3j;t>* (5) T'^Stl 
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\/y :ii ^ yitfm^muLx^!Z-^no:^m. 

[0 0 6 8] 

:^nm<o^u hymm^mdft^m^^v:n-^)iJrhy^mm-t^&}^^it. m 

a) #N^n h>ffiT^ \^^mm 

^;i/rirhT^K, N-^f^;i/- 2 -ii°n y K>, i, 3 2 --r ^ 
if. 

b) 31-5^ 

1, 2 -V h^iy:i^^y. tf^ ( 2 - ^ h :^^>xf^;i/) i, 2-tr 

(2 hdp^X N4r>» ^h^HKD7^>, i^T. [2- (2-^ 

N:^S/xh^e/) X5^;i/] x-^;K i, 4 - ^-9->;5:if, 

c) T^>^^^ 

tfu^;>'>, :^ryu>, -fy^7';>, a-n°=ry>, )3-ii°nu>, r-trnu 
-iifji^uy. \:f^Vi^'y. 2, 4-;i/5^i;>, 2, e-jv^f-py, hV:^^ 

d) ^(Dftfico^^ 



aiiiE# 2002-3072425 



#2001—312799 



[0 0 6 9] 

[0 0 7 0] 

lO-SOO/olffeSo 

[0 0 7 1] 

^ (4) T'^$tl-S/Oy>'x>^ ^-fb-a-i^^fettMia-jK^ (4) ^3J:tJf (5) 
[0 0 7 2] 

:r.(D^!^xm^z»^L\i^mmit. ±iBa) ^cD#^yn h>ttr^ K^^^i: d 

[0 0 7 3] 

e) ^#$i±e)-5MG)^^i 

^>if>, o-=3pe/l/>, m-:^ri^U>> p-^i/U>. ^UJV^y 

ify. o - V^ u)V^y^y, m-t^'^ujv^yiiy. p -i^^ ujiKy^fy, 
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^yify. o - ^ n;b h;i/x>, m- n;i/ p n;i/ h;i/x>, o 
-r^n^N;brL>, m-yn^ h;i/x>; ^3<fct)^p -^'n^ h;i/3i> 

[0 0 7 4] 
[0 0 7 5] 

-t^*)*), fecf:^(Z)^Hi: LT, 1 0 o-c—s 0 ot:*Wt 

UV\^^, JglC^f^b<«> 1 2 0-2 8 0°Cftf^(Z)^ffl-e&U, IISfe®T'ft=fej^f 

^L<iii 5 ox:~2 5 oxDT'feSo t ^K^s^ratt. mm-r^^^j-r-a^m 
m. mm<Dmm. ^^xj^^j^umiz^^jm^jt^-^'^. i~4 8^ra*w*bVN„ m 
ic^f*b<ii2^ra~iS[i'NFr^«u^'e^»;. ^jfe®T'«tjif*b<«. 5-20 

[0 0 7 6] 
[0 0 7 7] 

#icRS^ii$ti3&v 1 00 — 300 1:, ^f* u<iii 2 0 — 2 8 or, #IC 



ailiE# 2002-3072425 



#2 001 — 312799 



L<iii 5 0-2 5 ot:(Z)igHT'$>So ^fe, nm^mi,tmim<Dm-^tsti£ic 
1 0 r^^- 2 0 ^r^, L < li 2 0:$3^~ 1 0 ^r^, mm±3 0-^ 

[0 0 7 8] 

. 1 — 5. Odi/g (i;^^;bx;L'5t;^^> Kcp, ?gSO. Sg/dl. 3 5°c 
T'M^) , ^g^*b<ttO. 2-4. 0 d l/g. $e>{C^?^ b<ttO. 3 — 3. 
Od l/g®*gHT'feSo *fiS[*S^*^<Si®^-5^l:9'^^*75)^<g<^€>Zlh*^b#e> 

[0 0 7 9] 

100 — 20000mJ/cm^, ^f^L/<li500 — lOOOOmJ/ 
[0 0 8 0] 
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[0 0 8 1] 

o OH 

HC 

^ 

^ i 




[0 0 8 2] 

[0 0 8 3] 
[0 0 8 4] 

[0 0 8 5] 

:^mm<DmMmm\t. ^mm(^^yty^m^^m^^m^^i^t.zL(Dmmicm 
%^tmmizm^t^nx. -fu hy nn^^^m-t^. ^(Dzfuhyit-m^^mm 
mm^Ht:iik^^Mv. lEmizmn. iEmizt5\>^x^uhyt.mmt:m^ti^^j^ 
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[0 0 8 6] 

[0 0 8 7] 

[0 0 8 8] 

mm±mtL Lxit. :^m(Dmit&mis xnmmo^m^Rjz^^um-t ^±mx& 

^7^, A^P^M.^ >ryi>''i7A, J^'yV^Ix^ 

[0 0 8 9] 

^ MPS S tl S =fe ® T' ^ V N„ 
[0 0 9 0] 

(>r) 'fuvymm'^mTi^')^-7-}\^^hy<Dnwimm. 

5KUx-7^;i/>5r h>»0. 5 0 g F 1 0 0mllC?§«?L 

[0 0 9 1] 

(n) ^%mm.w.'p^m. 

S^PflCTDTA-TG (x'^y ^ • -b->r3:>>l^±$gTG-DT A 2 0 0 0) ^ 



3 1 
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[0 0 9 2] 

^M^acj^SM^ (DSC. -T^y • •9--r:n>xt±igD SC 3 1 0 0) iZ^i) 
#M^^1 0iC/m i nT'4 0 OX^^-vm^Ltco 
[0 0 9 3] 

(-) ^yty^mm 

'<:tyB^m^m5mm. 4 0 mmlC^ »J ffi L fe^, PTFE (dfU-r-h 

$^-r >tf-^*>^^-e^*SRaR:6>^^m^$:M^bfe„ «i±j^^r^{i2 O mm 
i: L/feo >tf-^f>X®?R!j^«LCR^-^- (HM«il («) $^3 5 3 2) 

sriiicj; y^f 3 ot:A^^ 1 1 o*icco|gH®^#;K5:M^Lfe„ 
0 0 -c^itT'ii'fi^if M+ 5 °c. 10 0 °c&,±vit 12 0 °C(D—^umizm^7i<. 

[0 0 9 4] 

1) h>®E»-^^5KUa:-7^;i/>r 2N-«Sieic-liftSt-= 
3) lErafeJ:tJf^®7KT'^?^LfcM5: 1 5 0r;T'4^P^^j^LT, 7U-©^ 
[0 0 9 5] 

^ ^;i/A^>r K^>^§:MV^T 6 0 0 0 m J/c m^cD^MIifSr^f v^. 
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[0 0 9 6] 

u^y)/y3ijyio. 5 2 5moi)i:, 5 0%^m^m2 i o ml ^mxv 

fe^, 1 0 o°c-e 1 2^r^;S/iSLfec 1 0 0 0 g(D7iimzmmLr=.^. 

NaOH 2 1 0 gT^i4J?DL^„ ^^IC, N a C 1 I 0 s ^M^. mmmmLta 
, 1 0 ox:-e 6^r^^:^LT 5, 5' i2--7;vyi-uKy-\fy 

:^)VTi^ym±hV^A)(DB^m^B^mt:LoSUMit.l5 5. 2g (0. 3 8 6m 
o 1. JR^7 0%) -efeo^to 

[0 0 9 7] 
^H-NMR (DgO. TMS) ppm 
6 7.46(2 H, dd;a-HX2) 

7. 99 (2H, ddd, b-HX2) 

8. 23 (2H, dd, C-HX2) 

[0 0 9 8] 

Ttm^m (%) C H 

$fnm 3 6.9 8 1.4 3 
3 6.6 5 1,4 0 
[0 0 9 9] 

(mmm i ) 

, 5' (2-yjv^n^yify7.jVTi^ym-^hV^M.) 4. 2 

2 s (0. Olmol), 4, 4' - O ^ 7 y > 2. 1 8 g (0 

. Olmol), 2, 2-tf:^(3, 5 -S;^f^;i/-4 -H FD^i/^x^;!/) 
:^n/N°>5. 69g (0. 02mol) J:t>*j^^?!7 U -^7 A 3 . 4 6g (0. 0 
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2 5 mo i ) WWLf^o ^niZV:f.9'JV7.J]/-^^t/ F4 0 m 1 h;i/X> 3 0 m 

i^ijux.. mmmm^rvmwi^. i 3 o°cT2^r^ML, ^m-r^Ti^^^^ 

[0 10 0] 

B\^m^. 1 6 0T:T' 1 4^^Ml^$:^VN, JP6MJ&3i<U v-^m$:#feo #e> 

OrT'4^ra|g^bT3j<U V-«&1 0. 39g (JR^9 2%) $r#fc„ 
^V:iL-y=-;\yJrhym<DMmi^mitO. 8 5dl/g, :^'^y(.m.^umit2 3 0 
°C. 5%fi4^i^^?a^tt3 6 7°CTfeofe„ 
[0101] 

^■YX h u, 2 0 ox:X'4^m^mLr:^)VTt^ymi^ a ?:-^^-rs5if U x-f^;!/ 

, itfia (-) izmm(D:^mr4:ty^mm^m^Lt=.mm^m2<D (a) aic^ 

•To 

[0 10 2] 

^^^m2(D (b) «|lC^t-o 
[0 10 3] 

(c) (a) xn^tltcTsJl^ymN a^^m-t^^^V JL-^JV^ hy^^. m 

(-) lCfB«(D:^^T-r^>'fe#M&M^b7^Jg^S:^2(D (c) miZ^to 
[0104] 

(d) (c) T'#^4x;^;^;b>fx>^N a^;t3fe^^i3j?Un:-5^;i/>r l>>Jl$r, ( 
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mm (-) iz.mm<D:i3mT4:ty^mm^m^Lt^'^^^mz(D (d) liic^t 

a 

[0 10 5] 

(a) X'm<^nt=.:^)V:^ymN a-^;t7}<Ux-7^;i//r N>M(D-g|JS:e;^5^;i/X 

M^jiTifco — (c) -^m^nr:L:^jv-^ym^ si^mytmm^V3L-^)v^h 

[0 10 6] 
(^J6M2'-2 2) 

^mi^^mt^ii Kn^$/ffc^«^^3j:t>\ hym&^m^y^Jy:iijy^t^m 
hzfu hymm^^m\^tj^^^'^y^jyaijyi\:^m(Dm^^ti^x.x^mTi^'):r.- 

[0 10 7] 

DFBP-2S:5, 5' -ij {2 - y )\/yi'n^y€y 7.)\/-!i^yWt 

DCBP-2S:5, 5' - ii)\^Ti^—)\/\£7. {2 - 'i; uu^yMy 7.)\/7isymi- 

DNBP-2S:5, 5' -:jt7;i//K— ;i/tf X ( 3 h □ 

DFBP:4, 4* - t/y )\/y^U^y ^Jy J y 

DCBP:4, 4' - V ^ uu^y ^Jy 3l J y 

DNBP:3, 3' - i^'— h □ 1/7 ai ^ > 

d]V[e-HQ:2, Q - \:u^ J y 
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tMe-BisA:2, 2 - l^X ( 3 , 5 -i^ ^^)V- 4 \^U^t/y 

) ynA> 

tMe-BP:3, 3' , 5, 5' -7^ N ^ ^ 4 , 4' -S^'tKn^i/lf 
7 31—;]/ 

tMe-MPH:3, 3' , 5, 5' -7^ N ^ ^ 4 , 4' -i>llKn^^> 

tMe-OPH:3, 3' , 5, 5' -7^ h ^ ^ 4 , 4' -iPHY^U^i/ 

tMe-SPH:3, 3' , 5, 5' -"r 4 , 4' -i/tKn^i/ 

tMe -SOPH : 3, 3' , 5, 5' -7^ S ^ >l 4 , 4' -t^tKn^J^r 

i/py3i—;vxj\/'^y 

tMe-BisP:a, a' - tf ;^ ( 3 , 5 - t^:* 4 - H KD ^ :7 

-1, 4 -i:/^ yya t:°;i/^>if > 

[0 10 8] 
(it««Mi) 

-ry^c^ym mm^ o jum) (a i d r i c h^^^) $:Mv^T, mmm 1 

[0109] 
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93 


0. 72 




354 


2 1 


tHa-BisP 

8.05(0. 02) 


WBP-2S 
4. 76(0. 01) 


DNBP 

2. 72(0.01) 


91 


0. 62 




343 


2 2 


tMa-BtsP 
8.05(0.02) 


DNBP-2S 
4. 76(0. 01) 


DFBP 
2.18(0.01) 


94 


0. 69 


7«ktH 


358 
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Bm& (S/cm) 


(a) 


(b) 


(c) 


(d) 


1 


0.018 / 0.065 


0. 048 / 0. 147 


0.017 / 0-069 


0.021 / 0. 132 


2 


0. 034 / 0. 082 


0. 095 / 0. 337 


0. 030 / 0. 091 


0. 054 / 0. 301 


3 


0. 029 / 0. 073 


0. 082 / 0. 296 


0. 021 / 0. 084 


0. 051 / 0. 245 


4 


0. 039 / 0. 098 


0. 102 / 0.352 


0.036 / 0. 103 


0.062 / 0.382 


5 


0.018 / 0.070 


0.050 / 0. 155 


0. 020 / 0. 075 


0.024 / 0. 139 


6 


0.036 / 0.089 


0. 098 / 0. 336 


0.032 / 0.095 


0.059 / 0. 316 


7 


0. 020 / 0. 069 


0.049 / 0.150 


0. 018 / 0.072 


0.022 / 0.140 


8 


0. 035 / 0. 091 


0. 096 / 0. 336 


0. 032 / 0. 094 


0.055 / 0.315 


9 


0.021 / 0.071 


0.050 / 0. 148 


0.016 / 0.073 


0.023 / 0.138 


1 0 


0. 036 / 0. 090 


0. 098 / 0. 341 


0. 033 / 0. 095 


0. 056 / 0. 321 


1 1 


0. 023 / 0. 070 


0.047 / 0. 158 


0.017 / 0.082 


0-024 / 0. 139 


1 2 


0. 038 / 0. 092 


0. 099 / 0. 331 


0. 031 / 0. 097 


0. 054 / 0. 335 


1 3 


0. 021 / 0. 072 


0.045 / 0. 162 


0.015 / 0.089 


0.026 / 0. 135 


1 4 


0. 035 / 0. 095 


0.096 / 0.318 


0.030 / 0.093 


0. 055 / 0. 328 


1 5 


0.014 / 0.055 


0.038 / 0. 132 


0.012 / 0.058 


0.019 / 0.122 


1 6 


0.029 / 0.074 


0. 088 / 0. 294 


0. 025 / 0. 086 


0. 043 / 0. 278 


1 7 


0.017 / 0.062 


0.046 / 0.145 


0.016 / 0.066 


0.020 / 0. 129 


1 8 


0. 025 / 0. 070 


0. 079 / 0. 275 


0.018 / 0. 081 


0. 049 / 0- 243 


1 9 


0.019 / 0.069 


0.049 / 0.152 


0.019 / 0.072 


0.023 / 0. 135 


2 0 


0.018 / 0.065 


0.045 / 0. 146 


0.018 / 0-076 


0.031 / 0. 132 


2 1 


0.012 / 0.051 


0.032 / 0. 126 


0.011 / 0.055 


0.017 / 0. 120 


2 2 


0.013 / 0.050 


0.030 / 0.122 


0.013 / 0.058 


0.018 / 0. 123 










0.020 / 0.131 
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